Loop-Mediated Isothermal Amplification for the Rapid Detection of the F200Y Mutant Genotype of Carbendazim-Resistant Isolates of Sclerotinia sclerotiorum.
The point mutation at codon 200 (TTC→TAC, F200Y) confers moderate resistance to carbendazim in Sclerotinia sclerotiorum. This mutant genotype (F200Y) has been detected mainly by determining the minimum inhibitory concentration (MIC), which requires 3 to 5 days. Here, we developed a loop-mediated isothermal amplification (LAMP) assay for the rapid detection of the F200Y mutant genotype of carbendazim-resistant isolates of S. sclerotiorum. Specific LAMP primers were designed and concentrations of LAMP components were optimized. The optimal reaction conditions were 62 to 63°C for 45 min. The new LAMP assay requires no special equipment and is highly sensitive and specific (the i.e., it generated positive results with F200Y mutant genotype but generated negative results with other carbendazim-resistant mutants and with a variety of carbendazim-resistant mutants of Botrytis cinerea and Fusarium graminearum). Inclusion of the loop backward (LB) primer reduced the reaction time to 15 min. Results were identical with LAMP and MIC determinations. The advantages of the LB-accelerated LAMP assay for detection of the F200Y mutant genotype were demonstrated by assaying sclerotia produced on rape stems that were artificially inoculated in the field. The results indicated that the new LAMP assay represents an improved way to detect the F200Y mutant genotype of carbendazim-resistant isolates of S. sclerotiorum.